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The polymer was discovered by Szwarc 2 in 1947 and then later commercialized by the Union Carbide Corporation based on the so-called Gorham process. 3, 4 Greiner 5 et al. recently published an excellent review on the synthesis and properties of poly(p-xylylene)s. PPX is usually synthesized by chemical vapor deposition polymerization (CVDP) of paracyclophane, pxylene [6] [7] [8] or esters of α,α'-bis(hydroxymethyl)-p-xylene. 9 The advantage of the CVDP method, due to its unique synthetic approach, exhibits a good gap-fill properties and chemical purity with no contamination by solvent molecules. The CVDP method also allows us to prepare insoluble polymers in various shapes in nano dimensions by using various substrates. 10 In this investigation, we attempted CVDP of the following four different diether derivatives of p-xylene.
(1) R = CH 3 (1), C 2 H 5 (2), C 6 H 5 (3) and C 6 H 5 CH 2 (4) R = CH 3 (1), C 2 H 5 (2), C 6 H 5 (3) and C 6 H 5 CH 2 (4) Surprising enough, all of the four compounds produced only PPX when they were subjected to CVDP. None of them produced either poly(p-phenylenevinylene) (PPV) or copolymers consisting of the p-phenylenevinylene and p-xylylene units. This report briefly summarizes our experimental observations made in the course of our research on CVDP of various compounds.
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The monomer 1 and 2 are liquid at room temperature and are available from TCI (Tokyo, Japan) and Aldrich Chemicals (Milwaukee, U.S.A.), whereas the monomer 3 and 4 were synthesized by us from α,α'-dibromo-p-xylene and phenol, and α,α'-dibromo-p-xylene and benzyl alcohol, respectively. . The peak at 1701 cm −1 is from the carbonyl C=O stretching vibration and the one at 1609 cm −1 from the C=C stretching vibrational mode, that must be originated from the side products. Although we do not yet clearly understand by what mechanism the side products are formed, it is clear that they are easily removed by soxhlet extraction. This conclusion was derived from the fact that the IR-spectrum (Figure 1c ) of the purified sample was completely identical to that (see top IR spectrum in Figure 1 ) of authentic PPX and was free from all the peaks of the side products. The strong ether peak from the starting monomer at 1103 cm −1 (Figure 1a) was not * Corresponding author. E-mail: jijin@mail.korea.ac.kr 5 The signal at 40.3 ppm is assigned to the aliphatic C 1 atom, the one at 129.6 ppm to the aromatic C 3 atom and the one at 141.6 ppm to the aromatic C 2 atom.
The thermal properties of the same polymer were studied by the differential scanning calorimetry (DSC) under a stream of N 2 gas at the heating and cooling rate of Concerning about the side products, the liquid collected in the deposition zone was analyzed by GC/MS spectroscopy. The result reveals that CVDP of PPX from the monomer 1, similarly as reported by Greiner et al. 9 of CVDP of diester monomers, is accompanied by production of a wide variety of side products. As far as the reaction mechanism (see eq.
1) for the present CVDP process is concerned, it is conjectured that thermolysis of monomers results in formation of quinodimethane, which undergoes polyaddition. This mechanism is basically the same as that 16 proposed for the CVD reaction of p-xylene and paracyclophane to PPX. The other three monomers behaved more or less the same way as monomer 1 did. The only difference observed was that the deposition of PPX from monomer 3 and 4 was slower at the substrate temperature of 50 o C. Therefore, we collected the polymer on the substrate surface at the temperature of 10 o C. The lower the substrate temperature, the faster the deposition rate became. The major advantage of using monomers 1 and 2, when compared with diesters reported by others, 9 lies in the fact that their vapor pressures are higher and they are hydrolytically more stable.
In summary, we observed that PPX is easily formed from α,α'-diether of p-xylene by chemical vapor deposition polymerization. This observation makes it possible to synthesize PPX and derivatives from readily available compounds.
